Foreword-Sharing the benefits of water
The amount of freshwater on Earth today is the same as when Caesar ruled ancient Rome. Yet, over the last 2000 years, the global population has risen 35-fold, from some 200 million to nearly 7 billion. The world economy has risen even faster, with goods and services now valued at more than US$70 trillion per year.
Meeting the food, energy, material and water demands of this vast human enterprise has required a great degree of control over water. The take-off in rates of population and economic growth that occurred around 1950 was propelled, in large part, by water engineering-dams to store water, canals to move it around, and pumps to lift it from deep underground. Since 1950, the number of large dams worldwide has risen from 5000 to about 50 000-an average construction rate of two large dams per day for half a century. In most parts of the world, water no longer flows according to the physical processes of Nature, but according to human will and infrastructure.
Our human institutions for sharing Earth's finite supply of water-with each other as well as with Nature-have not developed commensurately with these engineering solutions. Countries construct big dams before working out arrangements to share the flows they will control in a way that is fair to their neighbours and protects critical ecosystems. Unregulated groundwater pumping depletes supplies needed by others and by future generations. Overall, the rising demand and mounting competition for water are testing our human capacity to embrace the fundamental truth that water is life-and that it must be shared to support all life.
So what actions are needed for humanity to rise to this challenge?
First, we must work to maximize the benefits derived from water as it flows across the landscape, and then share those benefits creatively and equitably. River runoff that is used to generate hydropower in the headwaters can irrigate crops in the valleys and sustain fisheries in the coastal zones, but these multiple benefits can only be optimized if water is managed from a holistic watershed perspective. If the watershed spans political boundaries, this optimization requires cooperation and ingenuity in sharing the benefits so derived. Five years after the breakup of the Soviet Union, for example, three of the newly-independent countries of the Aral Sea basin (Kyrgyzstan, Uzbekistan and Kazakhstan) signed an agreement calling for upstream Kyrgyzstan to store more of the Syr Darya's flow in the winter for release in the spring, when downstream Uzbekistan and Kazakhstan need irrigation water for the planting season. To compensate for the reduced winter hydroelectric output, the deal called for Kyrgyzstan to receive natural gas from Uzbekistan and coal from Kazakhstan.
Although arrangements such as this do not always work as planned, they set up a framework under which the benefits from basin-wide water management can be increased and shared. They also can serve to bind nations together in mutuallybeneficial and cooperative ventures. If peace prevails as Southern Sudan transitions to an independent country, new opportunities to strengthen food, water, energy and environmental security will arise in the Nile Basin, as well.
Second, we should be wary of cooperation that does not include all affected parties-whether they are countries, communities, cultures or ecosystems. Cooperation over transboundary waters is not an end in itself; rather, it is a means toward two important ends-conflict prevention and achievement of the internationally-recognized principle of "equitable and reasonable use". The 1959 treaty that divided all of the Nile's water between Egypt and the Sudan, for example, counts as cooperation. But, since it allowed no flow for the other Nile Basin nations, it was neither equitable nor reasonable from the perspective of the basin as a whole. And, while it may have averted short-term conflict between Egypt and the Sudan over construction of the Aswan High Dam, it gave rise to longer-term tensions between the upstream and downstream riparians.
Third, it is critical to add resilience and flexibility to multi-party water agreements in light of the hydrological implications of climate change. Many assumptions about the quantity and timing of river flows that underpin water-sharing agreements are no longer valid. As a team of scientists noted in a 2008 paper * in Science, the foundational concept of stationaritythe idea that "natural systems fluctuate within an unchanging envelope of variability"-is dead. If the past is no longer a good guide to the future, then treaties and agreements based on 20th century hydrological data need to be amended to accommodate hydrological conditions previously considered outside the bounds of possibility. Particular attention should be paid to agreements that allocate fixed quantities of water rather than proportional shares of the runoff actually available in a given year. In this regard, the terms of the two principal Colorado River treaties are of special concern. Not only do they assign specific quantities of water to the parties (and fail to include an allocation for the river itself), but also the total allotments add up to more water than the river actually carries in an average year. 
